INTRODUCTION
============

The tibial plateau fractures represent 1-2% of all fractures and approximately 8% of the fractures in elderly.[@b01]

Epidemiological studies are essential tools for understanding the occurrence of the injury. In this study, we observed age, side, gender, mechanism of injury, most frequently type of injury and injuries associated with tibial plateau fractures.

The objective of this research was to provide a retrospective epidemiological study of tibial plateau fractures in a level I trauma hospital.

METHODS
=======

Two hundred and thirty nine tibial plateau fractures treated surgically in a trauma hospital level I, between January 2006 and January 2011, were analyzed retrospectively. The survey was conducted through an active search in Hospital Municipal Miguel Couto (HMMC) database using the International Classification of Diseases (ICD) S82-1, which corresponds to fractures of the proximal tibia. We then performed, from the record number of the patient in HMMC, consulting of the records and archives of images of the same patients. Inclusion criteria were patients of both sexes and all ages, who underwent surgical treatment of tibial plateau fractures, regardless of having or not related injuries, as well as comorbidities. Patients treated by non-surgical method and those whose records and/or imaging were insufficient were excluded from the study. Age, gender, side of the lesion, injury mechanism and classification of lesions were taken into consideration. All charts and radiographs in antero-posterior and lateral knee were evaluated by a physician with a PhD degree member of Sociedade Brasileira de Cirurgia do Joelho (Brazilian Society of Knee Surgery).

Of the 244 patients analyzed, five were excluded from the analysis, two due to non-surgical treatment, three for presenting records and/or imaging with incomplete information regarding the questions considered in this study. Such exclusion was due to failure in obtaining information regarding the trauma mechanism of injury. Were effectively included 239 patients in our analysis. This research is in accordance with the Declaration of Helsinki of the World Medical Association. The descriptive analysis presented in tables the observed data, expressed as mean ± standard deviation (SD) for numeric data, and frequency (n) and percentage (%) for categorical data. Graphs were plotted to illustrate the relative distribution of severity scales. Statistical analysis was conducted using the statistical software SAS^(r)^ System version 6.11 (SAS Institute, Inc., Cary, North Carolina).

RESULTS
=======

[Table 1](#t01){ref-type="table"} provides the frequency (n) and percentage (%) of the characteristics of the 239 patients in study.

Table 1Sample Characteristics.VariableCategoryn%**Age (years)\***44,5±14,4(15 - 92)**Sex**male16870,3female7129,7**Side of the lesion**right11146,4left12853,6**Mechanism of the lesion**fall from height9640,2motorcycle crash5422,6run over4518,8car crash2610,9beach injury104,2football72,9fight10,4**Associated lesions**present5422,6absent18577,4[^2]

[Figure 1](#f01){ref-type="fig"} illustrates the relative distribution in descending order of the mechanisms of injury to the sample.

Figure 1Relative distribution in ascending order of lesion mechanisms in the whole sample.

[Figure 2](#f02){ref-type="fig"} shows the frequency distribution by age of patients with tibial plateau fractures. It was observed that 71% of injuries occurred in those aged 30-60 years.

Figure 2Frequency distribution by age range.

[Table 2](#t02){ref-type="table"} provides the frequency (n) and percentage (%) of classifications of tibial plateau by Hohl, Schatzker and AO. It can be observed in [Table 2](#t02){ref-type="table"} that 52% of the lesions were of low energy (level \< 3) according to Schatzker and Hohl scales, approximately 36% of the lesions were in the high energy in the scales of Hohl (level 5), Schatzker (levels 5 and 6 ) and AO (levels C1, C2 and C3). ([Table 2](#t02){ref-type="table"}) The [Chart 1](#f03){ref-type="fig"} shows the overall sample of injuries.

Table 2Classification of the tibial plateau to the 239 lesions.Scaleleveln%**Hohl**1208,42208,43863642811,658535,6**Schatzker**1208,428435,13218,842811,753815,964820,1**AO**B14418,4B2239,6B38836,9C1135,4C2208,4C35121,3[^3]

DISCUSSION
==========

There is, to date, no research on epidemiological study of tibial plateau fractures in the national literature. For this reason, our study is important and relevant, especially if we take into consideration the huge socioeconomic impact involved in the genesis of this and many other traumatic injuries produced mostly by traffic violence. At the beginning of the last decade, between 20 and 50 million people around the world were fully or partially disabled due to injuries caused by traffic accidents and about 10% occupied hospital beds during this period.[@b02]

Although there are no consistent data from the Ministry of Health specifically on the tibial plateau fractures, but taking it as a marker of musculoskeletal trauma, and considering that 52.3% of patients in our sample were victims of traffic trauma and 22.6% had associated injuries, it becomes evident the need of adopting a series of proactive actions to reduce accidents on public roads. Recent government campaigns such as the \"Alcohol Prohibition Law\", in which the risks of alcohol intake and disrespect traffic rules are strongly cautioned and offenders punished, as well as the \"Projeto Vida no Transito\" (Project \"Life in Traffic\", or National Pact for Accident Reduction), signed in September 2012 by the Minister of Health, aim to reduce the number of accidents and deaths on Brazilian roads and streets.[@b03] Moreover, mostly from medium to long term, we believe that standardization of control and education measures can change the existing epidemiological paradigm in our country.

Besides traffic accidents, 7.5% of our patients underwent tibial plateau fractures through sports trauma. Characteristically, we believe that the reason is due to the physical location of our hospital, situated in the coastal region of the city, a place that encourages sports activities. Quite punctual and curious, we observed that some injuries due to injury at sea (in the beach) occurred in older populations, probably due to a lower bone quality.

In our study, the most affected gender was the male sex, which was not seen in the study of Schulak Gunn[@b04], who found no difference between genders. In our opinion, the predominance of males in the population due to their greatest vulnerability and exposure to risk situations, such as the use of physical strength during most physical activities and physical labor or dangerous high speed driving and disregard to traffic laws.[@b05] Another important observation of the current study was that most fractures occurred in individuals in the fifth decade of life, usually associated with traffic injuries and falls from height. Schatzker *et al*.[@b06], in his classic 1979 study, reported the sixth and seventh decades of life as the most frequent ages of tibial plateau injuries. Again, we believe that the increased traffic trauma greatly influenced the decrease in most frequent age of injuries observed by Schatzker *et al.* [@b06] Due to this fact, the fracture patterns most frequently observed in our study were moderate and high energy, namely, the bicondylar injuries and the combination of shear and depression of the lateral tibial plateau, respectively seen in 36% and 35.1% of the patients. We classified the fractures according to three distinct systems which are usually used in the literature, Hohl\'s, Schatzker\'s *et al.* [@b06] and the AO Group\'s.[@b07] ^-^ [@b09] It is known that there is no consensus on which classification should be adopted in tibial plateau fractures, although the two most used are Schatzker\'s *et al*.[@b06] and the AO Group\'s.[@b07] ^-^ [@b09] In a national survey, Albuquerque *et al*.[@b10] included Hohl\'s classification to the previous two, noting that the later present greater interobserver accordance. More recently, Luo *et al.* [@b11] proposed the use of the \"three collumn\" concept in the classification of tibial plateau fractures, giving a new perspective on a subject still undefined in the literature.

Finally, regarding to imaging tests, we routinely used radiographs in anteroposterior and lateral knee. We know that ideally a series of knee trauma was to be performed , in which the oblique radiographs at 45º are included, and not rarely, computed tomography (CT), which we began to use on a regular basis from 2009.[@b12] Because this retrospective study started in 2006, our sample included some patients who did not undergo the oblique views or CT of the knee. For this reason, we adopted as standard only knee anteroposterior and lateral radiographic incidences, which is corroborated by the study of Dirschl and Dawson.[@b13]

One of the weaknesses of our study was the inability to search the associated intra-articular lesions of the knee. We know that the lateral tibial plateau fractures are associated with significant risk of meniscal and capsuloligamentous injuries. In these patients, when the joint depression is greater than 6mm and the extension of the plateau greater than 5mm, the lesion of the lateral meniscus may be present in 83% of fractures, compared with 50% in fractures with less deviation. The medial meniscus injury happens more often when depression and enlargement overcome 8mm.[@b08] Magnetic ressonance imaging (MRI), in our view, should be sought in all patients with tibial plateau fractures, a procedure corroborated by several authors, although its high cost, and not being available in many public Brazilian hospitals.[@b08] ^,^ [@b14] ^-^ [@b17].

One of the authors\' suggestions, based on this last observation is that the MRI might soon become popular in hospitals of the Unified Health System (SUS), considering that a great number of patients shall benefit, either for intra-articular lesions analysis of the knee in tibial plateau fractures as well as in many other traumatic and non-traumatic musculoskeletal system diseases, such as spinal cord injuries and herniated discs, respectively.

CONCLUSION
==========

In the population studied, the authors noted that most patients who suffer complete tibial plateau are male, around the fifth decade of life, mostly victims of traffic accidents with depression type bicondylar fractures or shear joint. Perhaps due to the lack of MRI images, associated injuries were uncommon in our study.

The adoption of preventive measures such as educational campaigns, surveillance and traffic education, and the inclusion of sensitive imaging methods in major trauma centers in our country, such as CT and MRI, can respectively reduce the number of injuries and improve victim patient care of tibial plateau fractures.

Work performed at Orthopedic Surgery and Traumatology Professor Nova Monteiro, Hospital Municipal Miguel Couto (OST-HMMC), Rio de Janeiro, RJ, Brazil.

Citation: Albuquerque RP, Hara R, Prado J, Schiavo L, Giordano V, Amaral NP. Epidemiological study on tibial plateau fractures at a level I trauma center. Acta Ortop Bras. \[online\]. 2013;21(2):109-15. Available from URL: http://www.scielo.br/aob.

[^1]: All the authors declare that there is no potential conflict of interest referring to this article.

[^2]: (\*) Age is expressed by mean ± St. deviation (minimum - maximum). Source: SOT-HMMC, 2011

[^3]: Source: SOT-HMMC, 2011.
